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#<^1 ^717^1+ ^€-«=^l ^-f^ <i>3Lm«^>''l:Bsi ^SA^o] aiTil <=>1 Ij-^^ -f^l^ 7lJ:^ 

o}3.%o}^]^, m'^A, ^^^^W, PH 7j-*>, ^, AK^7l 
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^^^-f-, ul^^#^ i^^^ ^12:^1 o>at«^M^^ 
AjA^o^>|]<>j) 1}-^^ ol-B-{Method for the reduction of acrylamide formation in 
fried and heated foods during food processing and its usage} 

2fe 2.^S>Nl(pH 7.0)<HlAi ^m^^ ^}3.%<^M^m GC-MS aS-^mil^^ 

^1^^^, E|-^ ^ jl^oflAi 7l#oll ^7l7lu|. SL^oi] ^#'^1>H 

<^7]^ ^^Bl«H -^^^ pHiLl=f ^7)1 t).^, 7l#«Hl ^7l7l 

T^-f^ o>3mo>T3]^o; ^S^o] 3711 ^>il^t:l-. ^'S^ 7l:£4q^^S^El 
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1000391 2003/9/9 

<4> -^.^0:1 ^^^]^ ^}3.%^}^]^^ 120r <^1^^ ul^eflAi tfl ^-^S^V^ 

l-^tS. >m7fla.^7l^(WH0) -tV^V^ ^^m^^^€^(IRAC)<fl 1994\i^B| 7}^^^ ^ 
^^^S. ^]^o] sJSiJKlARC. Acrylamide, 60 , 389, 1994), sflBM- 

3.%o}ri]^^ ^:?}:^ ^^n'^ ^^-^ ^^^^7]^ 2002^ 4^ d^^^^ 

^ «i>sm<^MS-7> "t-fhsl*:*! Xl^* ^5.^ ^(E. Tornquist et al. 

Chemical Research in Toxicology, 13 , 517 , 2002), -fr^sj- v]^, ^^ofl olo^ 2002id 12-i 11 
-^£lM-2i-<^l^i5. 8^51 ^^^l^i <:>1 l-^ol -fe^M-el- ^^^^^^^^^ 

"7>1<^^S1 o}a.^o>T3l^ ^-B- ^litb SL^"^ 

^H}-ol) 341-1896ppb, ^^>^ 854~1081ppb. AlE)«g 51~283ppb. ^]d=.^ 115~241ppb. 

B. ?15£|^^ 160~220ppb, 47~63ppb. ^'^^q. :£x^ SO-Seppbol^cl-. aJ:^ 

^v^^ ^#^^^1 ^sa:i=f. 

<5> 2002^ 9€ 26^, slTgtfl^s^ 3E^E. 514^^4 
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o. ^5£.6flA^ :g-ol i4| ^s.<>j;5it|."ji 3!^-^^^:^] .S. Mottram et al. 

Nature. 419 . 448; R.H. Stadler et al. Nature. 419 . 449 . 2002)«=11 ^S^V^c^-. ^ ^^^^-8: 
o>D]ic^o] ^q-oi ov^i^^ej-^jij. ^^4- 185X:^V^ 7}<^^}:^} v\]'^^:e. '^^^ <^}3.%<^} 

^SS. «l-<^ ^S.«=fl>H ^^^^ ^>^V ^^m- a.Bl^iH(potato 

crisp) ^711 ^e|- ^-i:^^ o>H.m<^M:^7> ^o] ^^o]:^x^, 

^^ol]A-1 Kg-^ ^^>^^ 7l#<^l ^7l7ll 51^ STl^ ^^^] "^^^ '^'Mi^ 

A}. A>o]o|] <goiv|-fe i^l^el-s- ^■%-^ ^-^-^S. ^^tt 5J:^ ^7)1 € 

t]-. 3L3E^^ ^B-f 9V^^ #€<^1^ 170~180t:S- 7>"is|-^ o>Pli::^3i|- sIt^, ^ 

7m«^ ^7l7l i^^^lrl-. 

^2Eoll>H 7><i:^e|«H -^l^-i- 7>^*V^ ^7^1+ U^} ««}-^<^l 7>^ Jl^I-^^ 

^S. «^^;?^ ^<5H. 120*0 o]^^ JlSr^^ ^7l7lM- 7>^A] o>a.^o>Dl£.oi :^}^ 
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j^^000391 ^^^>- 2003/9/9 

^ ^^.Al^l^Ai A^A^ O. 0^;jl]:5l-^ ^^^^ ^ "fl 

<9> H^-Bl-A-I -g. J1^<^A-1 

<10 ^ ^T^^ 120r o]^^ al^«HlAi 71-^% °H o>^4e|-^3i). "^C-ll^l^ A>o]o^ ^o. 

<ll> . £ 1^ <i>3.mo>^l:^^ ^ 7l^5L«^l^^ 1: ^ «^>:ii^2l-^-^'^fl 

^B.ci^ *«fl^-§-(Strecker degradation)s1 2:71 ^-§-^;^1«^'«-i <i>i5^2l-^^ a- 

oHic7l(-NH2)<Hl ^-B-€ wim^ ^^T-V-ig-Cunpair electron)^! <a:t1l*l:^(SS.^ 

^^(carbonyl carbon)"^ 7>^ ^-g-o] 7flAl^rl-. rq-e^-A^ <i> 

iii=|-e1-^«^ ^5^11«>fe oVxil2x^7ls1 ^7;>» ;*ll7l*>7fl il^ Al = ^7USchiff base)^ 
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^ ^^1*H <^]-Hm«^M^^ ^3^^* ^ SX^ 7}-^^ >ql-9-uI oliq- o|rjL^ 

<12> C)>>iJ4el.:?l«i)l a-6>T3li:.7l^ pH€- -NH27> -NH3+^ ^^^7] nfllrofl, 

<13> pH 7j-^6|1 A>-g-S)^ 0.7^^60^ ^O^AV, ^>ui|-A]., ^X|., ^A]-, ^^T-^, ^^-tt. ^Vr^SH. 

najui pH 7j-^ol| AV-g-ijfe- ^7l'a:<^fe ^^^7V#S. A>^sl^ oix].^ sjlS-^-il: ^ O^S. ^y] 
4^ ^f.-g-6n :^ol i^^T:f. pH ^J-^Hl^^ ^7|.:^2.fe 0.01-10.0%, wV^^^VTllfe 0.02-2.0%7]- 

^7]^, o.^^ ^^'^^ pH 7j-^>;^ls. AV^«>^ ^ 

^ fl^^^^ T^^^^, SJ-*^ <^V3.^oVt^1s. 

^Sl(<i]^7>^Al 7flS.7V ^Jl -^Bfl^ pH^ 7l^ 7>^^^<:»{1 ^<H>H^ pH:e.t^ 

Si^ pH 7j-«v ^B^^:^-8: ^7m^ -^^ <>>a-€<^Ms.^ ^^1*>^ ^-a: ^ 
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^^t^^ ^ '^JHH ^-^^ 7}^ ^HlTfl ^^^'^i ^>^^ ^o]"^- 

<i6> [2.^;^H PH 7j-*Hl ^tb «i>am«=>M^^ -"S^ ^^1] 

<17> -M'^'Hl 1 

t\. pH 4.0, 5.0. 6.0. 7.0. 8.0^ O.IM ^^^-B^ 2 mL(^ pH 4.0^ 0.2M 

^S. o>>iS)-el-^ 0.2 mmole, S.S.^ 0.2 nunole* ^7>*><^ -g-«tit!: 4^. nlv)aVol^6(l 

^-^^^ 1501C51 ^^<il)A-1 20^?> 7}"t«H <^>a€«^M^* ^S^^^M^. 
<19> GC-MS(PERK1N ELMER AutoSystem XL Gas Chromatograph, TurboMass Mass Spectrometer 

(E. Tareke et al, J. Agric. Food Chem., 50 , 4998 , 2002; E. Tareke et al, Chera. Res. 
Toxicol., 13 , 517 . 2000)<^1 ^^-^ -gAl^^r^Cs. 2 ^2:). 
<20> 7]-«i Als* ^^^]^ ^ 20 mLSs}- ifl^ y/-y\^i=1^1€<^l-3.m^VT^1 

S. 1-8 fig* A^}"^ -g-^tb cl-^, -§-7l<^l 25 mL^ ^-§-^>^4. *^7l<^l 7fl# 

i€-^(L. Castle et al. J. Sci. Food Agric. 54 , 549, 1993; U.S. EPA. SW. 846, U.S. 
Environmental Protection Agency: Washington, DC, 1996)«^1 ti.l-^^#(3.75 g), 

«#^(pH 1 vfl^l 37?}:^] ^^^^^I7l7l ^7». «.§4^(5 raL)» ^7}:a:><^ ^.-f-s)- -^-S- 

^1-^31, ^-S-^^ 4ro!|>«>-1 €1-^^ ^^1«>^^^. ^cJ-^l ^ ^'^'^^l ^7>^1 
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^o. ^ofl^ 5 6|]^<iVA^lBjlo]BS. 3^ ^#-5|-5a-5-xH , o] ^#l-g: :^^-^^7lS. ^ 2.5 mL 
>g£7l- € ^^^>^1 ^^^^«V7l^- ^tflS. ^•^<^ '««l-§-«V5l^. ^1 0.5-1.0 mL» 

^*>J1 ^±.9 -R-S3*H -§-^111- ^^^^ *=*^7H1 rV^l ofl^oV^l^lolje 10-20 fd 

» ^7>^H ^ *=»1%>11 ^-^-S- 1-2 GC-MS 

^ oi:^Bl(^3E. 250r)«^ ^S^-^l-*^ ^^5l^i3^ , GC-g- PE-5 

(PERKIN ELMER)-i: A>^*>^cf. GC» ^tb rf-i-sj- ^o] ^8>^rf. ^, ^ 

^ 65°C^ -^iE* -B-:^!^^. 15°C/min^ 250t:^^H ^^^^ 10^ 

250r^ -fr^^m^^. 1:^^ ^1^^(70 eV)S^ S^Bl^^ A>^-SVc^ ^ 

^^^ti)._ ^-i^lr^l 2.3-i=l:as.SLHS.3^^«^HS.^ S-T^^lt!: <il-€rl:^ m/z 

150([C3H579BrN0]+)4 152([C3H58lBrN0]+) S^l"^^ N,N-^^^o}3.^oM 

178([C5H979BrN0]+)3j- 180([C5H98lBrN0]+) 
<2i> H.^;^HA-1 pH 7J-*H o>3.€<^Vt^1^ '^^^^^^l ^-^^ 5. 131)- :^t]^. pH 8.0 

nfl 72.74 UZ^ ^ '^^^ o}3_^o}^2]e^7} ^^^^9XJL, pH 7.0<^>^i 70,63 US, pH 6.0 

18.86 jug. pH 5.0<^^ 2.35 uS, pH 4.0*^^1 0.63 //g<*l ^S^^^<H pH7l- ^^V^^^ o>3.^ 
6>Pl^^ J^M^-^ €^«>7fl ^S^^ pH T.Oofl^i 2.9%, pH 6.0<^'^i 

74.1%, pH 5.0«^'H 96.8%, pH 4.0^>»-i 99.1% ^m^. ^]^^ ^g^S.^^ pH* x^^Va^ <^>^^ 

<^c-ll*lS.^7> ^^^<^ ^m^^ Al5.^7l(Schiff base)^ ^^-^ ^ Si^ <iV3.m«^V^l 

<22> [5. 1] 
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PH 






8.0 


72.74 




7.0 


70-63 


2.9 


6.0 


18.86 


70.2 


5.0 


2.35 


96.7 


4.0 


0.63 


99.1 



s.^ -r pH 8<^>i 'IB'^^ ^Va.'t'^H^^ J* 100 

<25> [^^^q^cfl ^c^A^ pH 7j-BrH Sit!: <^>3Lm«^1-^l^^ ^^1] 

<26> -^^Hl 2 

<27> <5l-B-^ <i^^:=^Hl 0.1%^ ^7>*M pH» ^J-^-^l^i^ c>3.m<^l- 

T^l^^ ^^^4: T^^^ ^'=*1 'i'^'l^lSjl^. 

<28> e Inun ol^^ 71^711 ^ifltb ^) 500 g<^l 0.1% ^^i-tl: -§-^ 

2:#-ir ISOIC^ ^^T=7l-i-<^>H 302::?!: ^^l-^l^V*^ €-^# ' 
<29> 10 1- 50 mL» ^^7lS. PVDF ^«.5ll^(Milipore, 0.45 

[m)^S. <^3^^'^:iL, ZL c^jifl-i- iiEfl3i|-o]B|= ?1-&1-^ ^^(AUtech, Extract-Clean column 

Carbongraph).^S. ^^^1^^^^. 
<30> ^IS-fe -i^Hl 1^ IJ-'^'^^I ^ GC-MSS ^•fr^<H Sl^ 
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<3i> 0.1%^ ^Sa-ar* ^7>tb €r^^] 91'=^^^ PH ^^*H o}3.^^M:^ ^M"^^) 

5. 2iq- i^i^h. <i>3.^«>MS.Sl oj:^ 63 ppbS. tfl2:^(Bljiiofl i)6(l til^H «^>3.m 

o^S. AjA^-i- 49.6% ^^1*>^T^. 
<32> -^Xjcfl 3 

'^j'^-ar -i-^^ ^'^•l -^^1*1-514. 

<34> ^ -l-e^a 500 g<^l 0.2% 500 mL» 7>^V<=^ ^"^^V^. 121t:<>ll-H 30^^ 

<35> 0.2%^ -^-^-tV^ ^7>^ ^^«^ SX^^ pH 7^«H s^-^ o>3.^o>xils. ^-^31 
o}v]B. 82.4% ^^1*H '^A]^^ ^]^^ €^H1 2^ 

<36> HljEofl 1 

<37> § 500 g<^] 500 idL^ 7}^}c^ ^^^}:^. 12ir^l>H 30^^ ^B^^J^^^c^-. 

<38> 5. 25*1- ^^T^, '^S^^ o>3.^<^H:E.S^ «a=^ 125 ppb<il$iT^. 

<39> [2. 2] 

<40> 3.^6\] oio]/.^ pH 7j-^Hl c>\3,%o}v]E.S] ^^^^ 
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<:41> 













0 


125 




2 


0.1 


63 


49.6 


-^Alofl 3 


0.2 


22 


82.4 



<42> pH 7^*H «i>sm«^H:^^ ^^1] 

<43> ^>>H1 4 

pis.^ ^-^^ ^'^i -i^m^^. 

<45> ^ 500 g^fl 0.1% ^<^^ 500 mL^ 7>^H ^^^V^L, mr^^l^i 30^^ 

^J*>SI^. ^^tb ^ SJ-"?! 1 mm ^^]^ 1^:^ t^-^, 2 X2 cm^ 

3.7]S. ^■ez<^^'\ ^S*^ 255*C^ 1^ ^03i^ 7>«iS>0^ 

<46> 0.1%^ T^^-ti:* ^7>^ ^^<^1 ^<H^i pH o].am<^V^l^ ^J^^^^l 

■^o^ :l5i|-^ S 34 a^a^^ o>3.^6>nls.s^ 78 ppbS. rfl2:^(alae4| 2)<^ al^V<H 

<^Va.€<*l-^ls. AgA^^ 65.4% 

<47> 5 

<48> ol-§-tb ^^5^H Si^'^-l 0.2%^ T^*?!^^ ^7>*V<^ pH* 7j-^H5!^ oVa€*^> 

vi\B.^ ^3^^ o^^llt!: ^-§-4 
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<49> 500 g<^l 0.2% -§-^ 500 mL# 7>«H 121t:«^>^i 30^^ 

<50> 0.2%^ ^^-a:* ^7>tb $1<H'H PH 7J-«M ^tb <^>am<>>^lS. '^'^^^^I ^ 

S. 3^ <^>a.€*^HS.5l 59 ppbS. tfl3:^(alJ57<^] 2)<^ wl^H 

4^t|- 11.5%7> ^^1^ ^^-iVSl ^7>^^ ^7M^o(| xtj-Bl- o>3LmoHS- ^^J^ C) 

<5l> til5L<m 2 

<52> s. 500 500 mL-1- 7}^^^ ^^«>j1, 121'C«>fl>H 30^^ 

<53> S 33}- '^J^^^ <i>al«iH^^ "y^^ 226 ppb<^l^i^. 

<54> [S. 3] 

<55> ^^«^ ^OlAi pH 7^t}<^ <^}3.^0}v]^$i\ AJA^ 0^;*|] 





^7>^(%) 


**(DBb) 






0 


226 




•^^H 4 


0.1 


78 


65.4 


>gAl<3fl 5 


0.2 


59 


76.9 



-r vi\sL<^ 2ofl>«-i ^S-y^ o>3.€o>i=lS-^ X 100 
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tb <^1-3.m<^H^ ^^^^ "S^^^l^l^l^ 7l#^ ^;^>^^(H.€^1 ^^V^. ^#511<=>1 

^^'^ ^1^1^ <^>am<^M:^^ ^S^J^ ^7]^*^ ^^^s. ^^I^l^ ^7> $i<H 
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11 

^ -^^ofl 0.01-10.0%, «V^^^l-7fl^ 0.02-2.0%^ pH 7j-«>^l» ^7>«H PH» ^J-^V 

c>}.3m<^MS.Sl ^^^^ ^^l^l^lfe if}-^. 
[^^■^ 21 

^ pHM- 7]^ 7>^^^«^1 $X'^^^^ pH:a.t:l- pH* ^^s^tb ^ 7>^^^^* 71 

e^.^ ^ ui^ ^S"^! 7V 

31 

y^l^^^ pH 7j-«>;*im ^^^7Vl-8- -a-7l<i. ^7]^ =L^5l ^ ^ o]^ 9^^^ 

41 

^]2^^^ 7}<^^^^ ^7], ^7]7], ^7], ^ JL^A># ^^o.s. 120^ 

[^^«^ 51 

^12«J-<H1 <5^^7>^^^«:>11^ ^-§-^ pH 7j-sV ^^el^^* 7V^^lBl ^7l-*H 
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IS. 1] 

(A) 0|-3^0FD1E 



COOH 

RCH + HoN-CHR,. : 



OH COOH 
fiiH-N-iHR, 



COOH 0 

-HjO I 11 

RCH=NCHR^-^^CH2=CH-C-NH2 



(B) bis^a o^r^^E^^.^^i 



[£. 2] 



lOOn 



COOH 
1 

HgN-CHR, 



COOH 

+ 1 
-^^ H3N-CHR1 



B.14 



0 ' I i I I I 



' I ' ' ' ' J 



10(h 



&43 



10.96 



10.00 



12.00 



Scan El't^ 
180 
2.00e4 



Scan El"*- 
162 
2.0064 




14.00 (g) 



pH 7.0 
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